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Atherosclerosis is inflammatory. The resolution of inflammation, including atherosclerotic inflammation, is an emerging area. Genome wide
association studies (GWAS) have revealed a number of risk loci, some of which are associated with the location of SMARCA4, a SWI/SNF
chromatin remodelling gene important for gene activation. We tested whether SMARCA4 is an independent atherosclerotic risk gene with a
patho-mechanism relevant to atherosclerosis. We find that SMARCA4 and LDLR are genetically independent in large scale genetic
association studies. We describe an AMPK/MSK1/H3S10p pathway that modifies chromatin in response to heme. This pathway results in
gene-selective H3S10 phosphorylation, seen with two classically cyclic-AMP-responsive genes, FOS and NR4A2, but not the heme
response gene HMOX1. At the HMOXT cis-regulatory sequence, chromatin looping and recruitment of SMARCA4 occurred prior to
recruitment of p-ATF1. Knockdown of SMARCA4 suppressed p-ATF1 binding to HMOX1 but increased its binding to the cyclic-AMP
response elements of the enhancers for FOS and NR4A2. This resulted in suppressed HWWOX1 mRNA levels, but increased mRNA levels for
FOS and NR4A2. Downstream, si-SMARCA4 allowed heme to induce PLA2G7, which encodes platelet-activating-factor acetyl hydrolase
(PAF-AH). These data point to a role for SMARCAA4 in chromatin remodelling in advance of ATF1, with the ability to alter its preferred target
genes. Taken together, these data indicate that SMARCA4 is an independent atherosclerosis risk gene, is associated with a novel
mechanism, and is involved in switching between leukocyte-resolution and erythrocyte-resolution.
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